Regulation of gene expression at a distance: the hypothetical role of regulatory protein-mediated topological changes of DNA.
A theoretical model is presented that a regulatory protein may activate the transcription of a promoter by interacting with a single remote operator. In response to an inducer molecule the regulatory protein bound to the operator undergoes a conformational change, and might mediate a B to Z-DNA conversion of the operator. This transition would remove both helical turns and supercoils from the intervening region between the operator and the promoter, resulting in the correct spatial arrangement of the -10 and -35 hexamers of the promoter, which therefore can be efficiently transcribed.